Effect of recombinant plasmid pEGFP-AFP-hTNF on liver cancer cells (HepG2 Cells) in vitro when delivered by PEG-PEI/Fe₃O₄ nanomagnetic fluid.
Gene delivery into liver cancer cells has been a problem. This study aimed to understand the effect of using PEGI/Fe₃O₄ nanomagnetic fluid as a gene vector for liver cancer gene therapy. An AFP enhancer aids in the expression of tumor-specific foreign genes in AFP-producing cancer cells like HepG2 cells, and was utilized in the delivery method in this study. We constructed recombinant plasmid PEGFP-AFP-hTNFα, which was transfected into AFP positive HepG2 cells and AFP negative Hela cells by PEG-PEI/Fe₃O₄ nanomagnetic fluid. Fluorescence microscopy was used to evaluate the transfection rate of the hTNFα gene in the HepG2 cells 12 hours after transfection. Reverse transcription polymerase chain reaction (RT-PCR) and western blot were used to detect expression of hTNFα gene in the HepG2 cells 48 hours after transfection. Methyl thiazolyl tetrazolium (MTT) assay was used to evaluate the inhibitory effect of hTNFα on the proliferation of HepG2 cells. Flow cytometry was used to analyze the apoptosis of HepG2 cells. Plasmid PEGFP-AFP-hTNFα delivered by PEG-PEI/Fe₃O₄ nanomagnetic fluid was successfully transfected into HepG2 cells and expressed in the HepG2 cells. The transfection efficacy of hTNFα gene delivered by PEG-PEI/Fe₃O₄ nanomagnetic fluid was superior to that of hTNFα gene delivered by lipofectamine in HepG2 cells. RT-PCR and western blot demonstrated that hTNFα gene was expressed in HepG2 cells that were transfected with complexes of nanomagnetic fluid/PEGFP-AFP-hTNFα. MTT and flow cytometry showed that the hTNFα gene markedly exerted a cell killing effect. PEG-PEI/Fe₃O₄ nanomagnetic fluid successfully transfected PEGFP-AFP-hTNFα into HepG2 cells and induced expression of hTNFα gene in the HepG2 cells, thus showing promise as a gene vector for liver cancer gene therapy. Furthermore, an AFP enhancer can specifically increase the expression of target genes in cells positive for AFP.